Importance of histamine-producing Clostridium perfringens in scombrotoxin-forming fish.
It has been suggested that anaerobic histamine-producing bacteria (HPB) are important contributors to scombrotoxin fish poisoning (SFP). In order to assess the role of Clostridium perfringens in SFP, we developed a real-time PCR method for rapid detection of histamine-producing (HP) C. perfringens. The real-time PCR assay was 100% inclusive for detecting 23 HP C. perfringens and did not detect any of the other 116 HP or non-HP isolates examined. The efficiency of the assay with or without internal amplification control DNA was 102%; in the presence of background flora and inhibitory matrices, it was 90 to 99%. To investigate the importance of HP C. perfringens in SFP, we examined histamine production by C. perfringens in inoculated fish samples incubated under anaerobic conditions. C. perfringens produced low histamine levels in tuna (19 ppm) and Spanish mackerel (3 ppm), whereas gram-negative HPB produced high histamine levels (6,345 ppm in tuna; 1,223 ppm in Spanish mackerel) under the same conditions. When one bonito, two bigeye tuna, nine mahi-mahi, and five yellowfin tuna were examined for the presence of HPB, none (0 of 17) of the samples contained HP C. perfringens or other gram-positive HPB, whereas 86% of the samples contained gram-negative HPB. Our study indicates that histamine production by C. perfringens in scombrotoxin-forming fish was minimal compared with that by gram-negative HPB and that C. perfringens may not be an important bacterial species associated with SFP.